Divalproex sodium enhances the anti-leukemic effects of imatinib in chronic myeloid leukemia cells partly through SIRT1.
Imatinib (IM) represents a breakthrough in the treatment of chronic myeloid leukemia (CML) by inhibiting the activity of Bcr-Abl tyrosine kinase. However, many patients exhibit resistance to IM in the clinic. Recent studies have indicated that sirtuin 1 (SIRT1), a class III histone deacetylase (HDAC), plays an important role in leukemogenesis. In addition, some HDAC inhibitors are being tested to determine their anti-cancer activities in clinical trials. Divalproex sodium (DVPX), a first-line treatment for epilepsy, is also a HDAC inhibitor. However, it is unclear whether the anti-leukemic effects of IM in combination with DVPX on CML cells are related to SIRT1. The aim of this study was to investigate the effects of IM in combination with DVPX on cell viability, apoptosis, and cell cycle arrest in CML cells and to explore the underlying mechanisms. It was found that DVPX enhanced IM-induced cell growth inhibition, apoptosis and cell cycle arrest in K562-S and K562-G cells. Surprisingly, the level of p-Bcr-Abl was similar in K562-S and K562-G cells. Moreover, IM combined with DVPX had no effects on the phosphorylation of Bcr-Abl and its downstream target STAT5. Further study revealed that SIRT1 expression was higher in K562-G cells compared with K562-S cells. DVPX enhanced the inhibitory effect of IM on SIRT1 expression in K562-S and K562-G cells. Furthermore, knockdown of SIRT1 promoted apoptosis of K562-G cells treated with IM and DVPX. These results indicate that DVPX may increase the sensitivity of CML cells to IM and reverse IM resistance by regulating SIRT1 expression.